Introduction
Physical and psychological health problems are common among healthcare professionals. Almost half of American [1] and European physicians [2] , as well as residents [3] , are estimated to be affected by burnout. In addition, healthcare professionals are particularly at risk of depression (28.8% among medical doctors) [4] , poor job satisfaction [5] , long spells of sick leave [6] , turnover intention [7] and turnover [8] . For instance, research has revealed that a fifth of newly practicing Swedish nurses strongly intended to leave their profession after 5 years of clinical practice [7] and that a fifth of English physicians intended to quit direct patient care within 5 years [9] . In view of the negative impact on healthcare professionals' own health [10] , quality of patient care [11] and the sustainability of the healthcare system [12] , a better understanding of the factors that influence the retention of healthcare professionals is warranted. In this context, low job satisfaction and turnover intention are of particular interest because they are early warning signs of job quitting [13] .
Current changes in the healthcare professional work environment, including higher workload, complex decision making under increased time pressure, a growing number of patients with chronic diseases and multi-morbidities, and the proliferation of quality measures and control pro- cedures, probably contribute to job dissatisfaction and job quitting [14] . In addition to these context-related risk factors, healthcare-related emotional burden has recently attracted scientific attention [15] . However, most of the relevant studies have focused on exceptional or common emotional reactions to work demands in general [16, 17] , but rarely on emotional demands specifically associated with patient care [18] , such as regrets. Regret may be defined as the emotion people feel when they think that the outcome would have been better if they had acted or decided differently [19] . In this study, regrets were operationalised as situations with patients that did not work out as the healthcare professionals hoped. The regretted situations can result from decisions or actions, as well as from an absence of decisions or actions. However, crucially, they do not necessarily involve healthcare errors.
A focus on normal emotions related to patient care is important because they are frequent (regret is the second most frequent everyday emotional state) [20] and in healthcare contexts, an "accumulation" of small negative experiences has been observed [21] . Moreover, most previous studies on emotional states have focused on a single healthcare profession [4] , namely physicians or nurses, but rarely on several professions at once [22] , thereby preventing between-profession comparisons. Yet such comparisons are required because levels of care-related moral distress may differ between professions [23] , as may processes leading to job dissatisfaction and turnover intention. Finally, by having access to a multi-measurement longitudinal design, we were able to examine not only the influence of the overall level of regretted experiences (between-person effects), but also change in these regretted experiences at a specific time compared with a given healthcare professional's overall level (within-person effects).
The main objective of this study was to assess the associations of care-related regrets with job satisfaction and turnover intention. Regrets can hardly be avoided in clinical practice [24, 25] , but their consequences depend on the coping strategies healthcare professionals use [26, 27] . Adaptive coping strategies, such as problem solving, can mitigate the negative impact of stressors and even lead to beneficial consequences, for example learning from mistakes and changing procedures [24, 28] . In contrast, maladaptive coping strategies, such as rumination, typically lead to detrimental consequences for healthcare professionals, patient care and institutional life [25, 27] . Therefore, this study examined whether the associations of regrets with job satisfaction and turnover intention were partially mediated by coping strategies. We expected a partial, and not total, mediation because previous studies revealed that coping strategies did not fully explain the adverse influence of care-related regrets on health-related outcomes [16, 22, 27] . We hypothesised a mediation, rather than a moderation, as previous studies showed that emotional burden may directly impact the healthcare professional's mind-set and favour maladaptive coping strategies [29] .
Materials and methods
The study was approved by the Ethics Committee of the University Hospitals of Geneva, Switzerland
Study design and participants
Data came from the Impact of CAre-related Regret Upon Sleep (ICARUS) cohort study [30] . Briefly, ICARUS is an international cohort study (based in Geneva) using intensive longitudinal data collection (weekly assessments for 1 year) to capture real-time associations between care-related regrets and various health-related and psychological variables. ICARUS included newly practicing healthcare professionals working in acute care hospitals and clinics selected from a random sample of French, English, German, or Danish-speaking countries (e.g., Australia, Austria, Botswana, Canada, Denmark, France, Haiti, Ireland, Kenya, Switzerland, the United Kingdom and the United States of America). To ensure that only newly practicing healthcare professionals (individuals starting treating or caring for patients as professionals) were recruited, students in nursing and medical schools were invited to participate in the study during the end of their last year of training. Participants were assessed directly after their first week as healthcare professionals. This study was approved by all the relevant local Ethics Committees, and all participants signed informed consent forms (see Cheval et al. [30] for more details on the ICARUS protocol). Data were collected from May 2017 to July 2018. Participants of two pilot studies with shorter durations conducted in 2014 and 2016 were also added. These pilot studies included all healthcare professionals (not only newly practicing).
Measures

Outcomes
Healthcare professionals' satisfaction with work was assessed with the Global Satisfaction with Work (GSWW) scale [31] . The GSWW includes five items (e.g., "I am satisfied with the type of work I do"; "If I could change anything at work, I would change almost nothing"). Each item is rated on a seven-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree) over the preceding week. In our sample, Cronbach's alpha was 0.67.
Intention to change profession was assessed with the following validated single item [32] : "If it were possible and you would keep a similar salary, would you like to change profession to take up another one or to keep the same profession but without patient care?" Three answers were possible: "No, I do not want to", "Perhaps", and "Yes, I do want to".
Explanatory variables
To ensure that each participant understand the notion of regret in the same way, the questionnaire began with the following definition of regret: "In clinical practice, we sometimes experience situations with patients that do not work as we would have wished. We can blame ourselves, on way or another, whether we are responsible or not. A choice, an action or a mistake, as well as an absence of decision or action, can be source of a regretted situation." of your feelings of regret about the situations that happened last week?" with 10 ordinal response options ranging from 0 (null) to 10 (very high). If participants reported no regret over the last 7 days, a mean intensity of 0 was imputed.
Coping strategies were assessed with the Care-related Regret Coping Scale for Health-care Professionals (RCS-HCP) [29] . The RCS-HCP evaluates the use of different coping strategies healthcare professionals may employ to deal with care-related regret. The scale contains 15 items divided in 3 subscales: problem-focused strategies (e.g., "I try to find concrete solutions to the situation"), emotionfocused adaptive strategies (e.g., "I try to put the situation in perspective"), and emotion-focused maladaptive strategies (e.g., "I turn these situations over in my mind all the time"). Answers are given on a four-point Likert scale ranging from 1 (never or almost never) to 4 (always or almost always). In our sample, Cronbach's alphas were 0.76, 0.78, and 0.86 for problem-focused adaptive, emotion-focused adaptive and emotion-focused maladaptive strategies, respectively.
Statistics
Sample size
This analysis focuses on an ancillary outcome with respect to the main study. Thus, the sample size calculation in the protocol was based on job quitting, and indicated that 400 healthcare professionals should be included. Here we provide an ad-hoc sample size calculation for job satisfaction and turnover intention, using G power [33] . The estimates used are based on a medium effect size (d = 0.5) for a continuous outcome, with α = 0.05 and β = 0.8, using 10 covariates. The calculation yields a sample size of n = 118.
Covariates
The following variables were included as covariates: gender, profession (physicians, nurses, other healthcare professions, e.g., midwife, occupational therapists), number of night shifts, and medical errors (whether the event eliciting the most important regret was related to an error or not).
Data analysis
We performed linear mixed-effect models to examine the associations of regrets (number of regrets and regret intensity) with job satisfaction, and logistic mixed-effect models to examine the associations of regrets with turnover intention (yes and perhaps vs no). Next, we examined whether coping strategies partially mediated these associations. Mixed-effect models provide results with acceptable type I error rates if observations are not independent, as in repeated observations within each participant, and avoid excluding participants with missing observations [34] . Furthermore, these models allow the separation of within-person and between-person effects by introducing both the individual mean value over time of a particular variable (e.g., frequency of maladaptive strategies) and the deviation from this mean at each time-point. The coefficient of the mean value estimates between-person influence. For instance, individuals using problem-focused strategies more frequently may have, on average, higher job satisfaction. In contrast, the coefficient of the deviation estimates the within-person influence. For instance, for a particular individual, using more problem-focused strategies in a given week may be associated with higher than usual job satisfaction.
First, for descriptive purposes, we ran univariable models to separately test the association of each care-related regret variable with job satisfaction and turnover intention (for this analysis, the variables were not separated into withinperson and between-person effects). Second, the models that separated within from between-person effects were adjusted for covariates: night shifts, perceived medical error, and consequences for the patient were included as timevarying predictors, whereas gender and profession were included as non-time varying predictors. Third, we added coping strategies as potential mediators. Finally, to explore whether associations differed between healthcare professions, we tested models that added interaction terms between the five care-related regret variables (the two regretted experiences and the three coping strategies at both within-and between-person levels) and the type of profession. Statistical analyses were performed using R, and the lme4 and lmerTest packages, with an alpha threshold fixed at 0.05.
Results
Descriptive results
A total of 229 healthcare professionals (88% females; 27% physicians, 48% nurses, 25% other healthcare professions; mean age 30 years, range 19-56) participated, with a median number of observations by participant of five. Most participants skipped some weekly assessments, leading to a median study duration of 39 weeks (table 1). They contributed to 2387 observations. On the first measurement occasion, job satisfaction, turnover intention, care-related experiences, and coping strategies did not differ between professions. The proportion of men was higher among physicians than in the other professions. Over the course of the study, 18.4% of the healthcare professionals did not report any regret experiences. The mean number of regrets per week was close to 2 (M number regret 1.78 ± 1.11; range 0-10) and the mean regret intensity was moderate (M regret intensity 4.1 ± 2.36; range 1-10). Job satisfaction was moderate (M job satisfaction 4.12 ± 1.90; range 1-7), and turnover intention was high (29.4% of the healthcare professionals considered quitting the profession and 16.7% definitely wanted to quit their profession; that is, about 46% were not sure whether they should continue to work as healthcare professionals and treat patients).
given healthcare professional, having one more regret than the mean number of regrets usually experienced was associated with a 0.09-point decrease in job satisfaction (range of job satisfaction 1-7). The association between withinperson change in number of regrets and job satisfaction remained unchanged after adjusting for coping strategies (b = −0.09, p <0.001). A more frequent use of problemfocused strategies was associated with higher job satisfaction (b = 0.19, p <0.001). Conversely, more frequent use of emotion-focused maladaptive strategies was associated with lower job satisfaction (b = −0.23, p <0.001) (table 2). These associations did not significantly differ between healthcare professions, except for the adverse effect of emotion-focused maladaptive strategies, which was more pronounced in physicians than in nurses (p for interaction = 0.013).
Between-person effects Consistent with within-person effects, healthcare professionals' average number of regrets was associated with job satisfaction (b = -0.41, p = 0.003), whereas average regret intensity was not (p = 0.765). Put differently, healthcare professionals who reported on average one regret fewer than their colleagues showed a 0.41-point increase in job satisfaction. This association was slightly attenuated, but remained significant, after adjusting for coping strategies (b = −0.37, p = 0.007). Healthcare professionals' average use of problem-focused strategies was associated with higher job satisfaction (b = 0.36, p = 0.012), whereas emo- tion-focused maladaptive strategies were associated with lower job satisfaction (b = −0.30, p = 0.028). These associations did not significantly differ between healthcare professions.
Turnover intention (yes or perhaps vs no)
Univariable models
Results revealed significant univariate associations of turnover intention with number of regrets (p <0.001) and regret intensity (p <0.001) ( fig. 2 ).
Adjusted models
Within-person effects An increase in regret intensity was associated with a higher risk of turnover intention (odds ratio [OR] 1.13, p = 0.049), whereas change in number of regrets was not (p = 0.163).
That is, for a particular healthcare professional, an increase of regret intensity by one unit multiplied the odds of turnover intention by 1.13. The association was attenuated and became nonsignificant after adjusting for coping strategies (OR 1.08, p = 0.278). A more frequent use of emotion-focused maladaptive strategies was associated with a higher risk of turnover intention (OR 2.16, p = 0.006), whereas this was not the case for the two other types of coping strategies (p >0.155) (table 3) . These associations did not significantly differ between healthcare professions.
Between-person effects There was no significant association between the average number of regrets and turnover intention. However, consistent with within-person effects, healthcare professionals' average use of emotion-focused maladaptive strategies was associated with much higher turnover intention (OR 8.66, p = 0.033). In contrast, problem-focused strategies were associated with lower turnover intention (OR 0.05, p = 0.006). These associations did not significantly differ between healthcare professions.
Discussion
Main findings
In this international cohort study of novice healthcare professionals working in acute care hospitals and clinics, emotional burden was found to predict job dissatisfaction and turnover intention. At the within-subject level (individual variations over time), we found that experiencing more regrets than usual in a given week was associated with decreased job satisfaction. Furthermore, experiencing higher than usual regret intensity was associated with increased turnover intention. In other words, when healthcare professionals experience an increase in their routine levels of care-related regrets (more regrets than usual, higher regret intensity than usual), this change is likely to influence their retention in the hospitals' workforce. Previous qualitative studies showed that healthcare-related regrets refer to a wide range of clinical situations including diagnosis, treatment, outcome evaluation, patient management and interpersonal relations between the patient and the healthcare professional. These qualitative studies also revealed that regret intensity is on average not higher when a medical error was involved [24, 35] . At the between-subject level, results showed that healthcare professionals who experienced more regrets had a decreased job satisfaction. These associations were slightly attenuated after adjusting for coping strategies. Maladaptive emotion-focused strategies had a strong and consistent detrimental impact on job satisfaction and turnover intention, whereas problem-focused strategies had, to a lesser extent, a positive influence on these outcomes.
Overall, our findings suggest that the emotional burden of common care-related regrets, in terms of both intensity and number, was associated with job satisfaction and turnover intention. Individual coping strategies were partially useful to reduce the impact of the emotional burden. These findings may suggest that other strategies, perhaps at the team or institutional levels, are needed, for instance a change in safety culture [36] .
Comparison with other studies
Healthcare professionals had high levels of turnover intention, which could result from their moderate level of job satisfaction. Approximately half the healthcare professionals were thinking about quitting their profession. These figures are especially high given that the sample was comprised of novice healthcare professionals. Our findings are consistent with previous studies suggesting that healthcare professionals are particularly at risk of turnover intention [9] and actual turnover [8] . A possible interpretation is that confrontation with the reality of the clinical work may very quickly make healthcare professionals doubt whether they are on the right professional track. Additionally, the general requirement of adaption due to a new work environment, including many specific demands, new clinical practices and "socialisation pressure," can have a negative emotional impact that threatens job retention not only in newly practicing but also in experienced healthcare professionals [37] .
Results revealed that a higher number or regrets (when compared with colleagues or to one's average number of regrets) was associated with job dissatisfaction, whereas more intense regrets (when compared to one's average intensity level) were associated with increased turnover intention. These findings are consistent with previous studies examining the association of emotional burden with job dissatisfaction and turnover intention [38] [39] [40] , two key variables underlying early job quitting. However, to the best of our knowledge, our study was the first to assess these associations with a specific focus on the common experience of regrets rather than exceptional emotional states [41] . A potential explanation for the differential effects of regret number and regret intensity is that healthcare professionals may consider regret experiences as an inevitable part of their job. An accumulation of small regrets may therefore produce a certain level of discomfort and decrease job satisfaction [24] , but is unlikely to represent an overwhelming experience that calls the whole career into question. In contrast, intensely regretted experiences may be perceived as too difficult to cope with, exceeding what individuals are willing to endure during their clinical practice. These hard-to-bear experiences may raise doubts in healthcare professionals' minds regarding their intention to pursue their career.
The associations of care-related regret experiences with job satisfaction and turnover intention were only slightly attenuated after adjusting for coping strategies. These findings are consistent with previous studies revealing that coping strategies partially explained how emotional experiences, including regrets, influence health-related outcomes [16, 22, 27] . Coping strategies were also associated with job satisfaction and turnover intention, independently of regret intensity and frequency. Problem-focused strategies were associated with higher job satisfaction and lower turnover intention. Conversely, maladaptive emotion-focused coping strategies were associated with lower job satisfaction and higher turnover intention. For both outcomes, our findings revealed -at both the intra-and inter-individual levels -the key role that coping strategies play. Specifically, maladaptive emotion-focused strategies produce adverse effects not only on healthcare professionals' perception of their job satisfaction but also on their willingness to pursue their career. In sum, our results suggest that the ability to manage the build-up of emotional strain associated with providing healthcare may represent an important factor for the retention of healthcare professionals.
The comparisons between healthcare professions revealed only one significant difference: The adverse effect of emotion-focused maladaptive strategies was more pronounced in physicians than nurses. Taken together, our findings might suggest that the mechanisms underlying job quitting could be similar across different healthcare professions. However, further research involving larger samples is clearly needed to explore potential differences between healthcare professions.
Strengths and weaknesses of the study
Strengths of this study include the comprehensive sample and the longitudinal design. The use of a multicentre sam-ple from various countries provided more generalisable results. The selection of novice healthcare professionals allowed us to study all professionals instead of only those who remain in the profession after a few years, thus limiting survivor bias. The inclusion of different healthcare professions allowed us to investigate profession-specific problems and processes within the same general context. The intensive longitudinal data collection (once per week during 1 year) allowed us to assess real-time associations of regrets with job satisfaction and turnover intention. A longer measurement interval could have missed the complex interplay between work-related emotions and healthcare professionals' attitudes toward their job. Another strength of this study was that it focused on a normal and common emotion specifically associated with patient care, that is, regret, instead of focusing on abnormal and less common emotional states, such as burnout, or to emotional demands to work in general [16, 17] . This focus allowed us to draw conclusions that apply to a large proportion of healthcare professionals. Finally, the use of advanced statistical models allowed us to disentangle inter-individual differences in emotional burden and coping strategies from intra-individual differences over time.
However, several limitations should also be mentioned. First, although measures were gathered once per week, they were nevertheless retrospective and, thus, subject to recall bias. Second, our study included a limited number of participants (229). This limitation was partially compensated by the high number of measurements for each participant (up to 52, yielding a total of 2387 observations), which increased statistical power. Third, selection bias due to attrition cannot be excluded. However, the statistical procedure allowed us to include participants who had at least one measurement, that is, we could take all healthcare professionals into account instead of only those with full participation. Furthermore, given that this study focused on change within individuals, the selection bias is unlikely to explain the pattern of results we obtained. Fourth, the reliability of GSWW scale was relatively low (Cronbach's alpha was 0.67), probably due to a more homogeneous population (only novice healthcare professionals instead of professionals with different levels of experience). Low reliability decreases the ability to detect significant associations and, as such, nonsignificant associations should be interpreted with caution. Fifth, this study did not include the individuals' characteristics, such as personality traits, which may influence both the emergence of regrets and how healthcare professional deal with these regretted experiences. Thus, causal interpretation may not be correct. Future research should take into account how individuals' characteristics may independently influence or interact with regretted experiences to predict job-related outcomes.
Conclusions and implications
Accumulation of care-related regrets was mainly associated with lower job satisfaction, whereas regret intensity was associated with turnover intention. Coping strategies played a role in reducing (problem-focused strategies) or strengthening (maladaptive strategies) these associations. Efforts to increase job satisfaction and to prevent job turnover should consider the emotional burden of providing healthcare, especially the accumulation of regrets, and the strategies used to cope with these normal and common emotional experiences.
